The aim of this paper is to present methodology and results of a quantitative phase within a research into English for Specific Purposes university teachers and their subjectively perceived changes in pedagogical content knowledge from a retrospective view of their professional beginnings. The introduction describes the investigated issues and explains key concepts. The first chapter refers to the theoretical background of teacher professional development. Since the quantitative research phase is a part of a mixed research design, the second chapter deals with the whole research including the research objective and questions. The third chapter is devoted to the quantitative research phase during which an anonymous electronic questionnaire was sent to the whole population of Czech university teachers of English for Specific Purposes and processed statistically as well as descriptively. The fourth chapter presents the obtained quantitative data discussed within the individual components of pedagogical content knowledge -conceptions of purposes for teaching subject matter, curricular knowledge, knowledge of instructional strategies, and knowledge of students' understanding. The conclusion summarises all the information and proposes some recommendations for pedagogical practice.
Introduction
This paper presents a quantitative research phase carried out within a mixed research investigating changes in university teachers' pedagogical content knowledge from their retrospective view of the first three years of teaching English for Specific Purposes. Currently, English for Specific Purposes (ESP) is the most frequently taught foreign language at Czech universities. Unlike English for General Purposes (EGP) aiming at a broad base of knowledge and skills, ESP is focused on specific professional contexts in respective areas of expertise (Far, 2008, p. 3-4) . The basic approach in teaching ESP lies in its adaptation to students' specific needs (Harding, 2007, p. 10-11) -while EGP emphasizes all four language skills (speaking, writing, listening, and reading), in ESP the teacher has to analyze which of these skills students need most for their work (Fiorito, 2005, p. 1) . The professional content is another specific feature of ESP which (according to one of many classifications) consists of English for Science and Technology, English for Business and Economics, and English for Social Sciences (Hutchinson & Waters, 1987, p. 16-17) .
In the Czech Republic, ESP university teachers are likely to go through a rather difficult period during the first years of their practice because during their university studies they were prepared for teaching EGP at secondary schools. Therefore, this research is specifically aimed at novices. Based on the fact that the period of novice teachers is usually defined between one and five years of practice (Juklová, 2013, p. 98; Palmer et al., 2005, p. 23; Remmik, Karm, & Lepp, 2013, p. 332; Steffy et al., 2000, p. 6; Šimoník, 1994, p. 9; Veenman, 1984, p. 143) , the concept of ESP university novices has been introduced including all teachers during the first three years of teaching ESP at universities, regardless of their possible previous EGP teaching practice at other types of schools.
Pedagogical content knowledge (PCK) is one of the basic categories of teachers' knowledge described as a "special amalgam of content and pedagogy" (Shulman, 1987, p. 8) . It represents the knowledge of "the most regularly taught topics in one's subject area, the most useful forms of representation of those ideas, the most powerful analogies, illustrations, examples, explanations and demonstrations", which means that it refers to "the ways of representing and formulating the subject that make it comprehensible to others" (Shulman, 1986, p. 9) . The issue of Czech ESP university novices' PCK is rather complicated -the teachers should be able to connect only EGP knowledge with general didactics knowledge. However, their previous education has not provided them with ESP knowledge, university didactics knowledge, and the knowledge of students' branch of study (e.g. medicine, engineering, law). The issue of ESP university novices' PCK is presented in Figure 1 .
Theoretical background
Since the research focuses on changes in ESP university teachers' PCK during the first three years of practice, the following teacher professional development models have been taken into consideration. Firstly, it is necessary to mention models concentrated on pedagogical-didactic approach and based mainly on findings from didactics, pedagogy and cognitive psychology (Píšová et al., 2011, p. 79-87) . In this area, Berliner' model (1995, p. 47-48) seems to be the best known one. It presents teachers' professional development in a linear direction (novice, advanced beginner, competent, proficient and expert levels) but does not take into consideration the influence of individual differences or contextual variables. Other models define three phases in teacher professional development -the primary orientation on the teacher's "survival" in the classroom, the following focus on teaching situations and the final emphasis on students' learning (Fuller, 1969, p. 210-213; Kagan, 1992, p. 156; Maynard & Furlong, 1995, p. 12-13; Richardson & Placier, 2001 in Píšová et al., 2011 . In addition to that, some authors insert a phase of initial idealism before the phase of "survival" (Maynard & Furlong, 1995, p. 12-13; Ryan, 1986, p. 8) .
Figure 1: The pedagogical content knowledge of English for Specific Purposes university novices Secondly, the socio-pedagogical approach to the teacher professional development should be taken into account (Píšová et al., 2011, p. 79-87) . From this perspective, Huberman's model is probably the most frequently cited one (Glatthorn, 1995, p. 42) . It describes the teacher professional development in a linear way with regard to the individual periods of teaching experience (1-3 years, 4-6 years, 7-18 years, 19-30 years, 31-40 years) . It is also possible to mention other models dealing with teacher development in relation to the research findings usage (Bevan, 2004, p. 328-336) or to the perception of surroundings (Joyce & Showers, 2002, p. 148-154) . Furthermore, some models are focused on the teacher professional self-image in relation to the influence of external factors (Nias, 1989, p. 66-73; Day et al., 2007, p. 69-70) while others are based on reflection as a professional growth mechanism (Spilková, 2011, p. 120-121; Steffy et al., 2000, p. 6-14) .
Thirdly, the socio-pedagogical-didactic approach represents a broader conception based on the above two approaches to the teacher professional development (Píšová et al., 2011, p. 79-87) . In this context, it is essential to mention Fessler's model of teacher professional cycle (Fessler & Ingram, 2003, p. 588) including three interacting subsystems -the career cycle (pedagogical subsystem), the personal environment (psychological subsystem) and the organizational environment (social subsystem). Another global view of the issue is presented in Shulman and Shulman's model (Shulman & Shulman, 2004, p. 260-268) where reflection is in the centre of professional development consisting of three levels -individual, community and policy. Finally, Guskey's cyclical model of teacher change (Guskey, 2002, p. 383-386) describes the teacher professional development influencing teaching practice, which affects students' learning outcomes, which results in changes of teachers' beliefs and attitudes, and the entire process is repeated.
During their professional development, the teachers undergo professional learning processes that can be described by several theories. From a cognitive perspective, Anderson's ACT model (Anderson, 1983, p. 1-44) emphasizes learning based on experience and assumes that this process includes three types of memory -short term, declarative and procedural. The transfer of processes from conscious declarative memory to unconscious procedural memory is realised in three stages -cognitive, associative and autonomous (Randall & Thornton, 2001, p. 30-32) . On the other hand, some models emphasize the role of reflection in the process of learning based on experience. It is necessary to mention Korthagen's ALACT model (Korthagen et al., 2001, p. 32-50) consisting of a spiral of the following phases -an action, looking back on the action, awareness of essential aspects, creating alternative methods of action, a trial (a new action) etc. Similarly, Shulman (1987, p. 14-19) mentions reflection in his model of pedagogical reasoning and action describing the professional learning process from a broader perspective -comprehension, transformation (preparation, representation, selection, adaption and tailoring to student characteristics), instruction, evaluation, reflection, new comprehensions etc.
2 Methodology of the whole mixed research As already mentioned, the objective of this paper is to describe the methodology and results of the quantitative research phase. However, this phase is just one part of the whole mixed research. Therefore, it is also essential to deal with the methodology of the whole research whose aim is to investigate subjectively perceived changes in university teachers' PCK from their retrospective view of the first three years of teaching ESP.
The whole research should answer the following question: Did the university teachers perceive any changes in PCK from their retrospective view of the first three years of teaching ESP? If yes, what changes did they perceive? This relatively elaborated research question has been divided into several sub-questions according to Grossman's model of PCK (Grossman, 1990, p. 5-9) The mixed methods research design has been chosen on the grounds of its benefits from the complementarity of qualitative and quantitative approaches (Bergman, 2011, p. 272) . During this sequential research design, the results of the first, qualitative phase were essential for the second, quantitative phase confirming and specifying the obtained qualitative data (Hendl, 2008, p. 279) . The mentioned combination of approaches has been further supported by the triangulation of data collection methods (Švaříček & Šeďová, 2007, p. 204 ). Since it was not possible to conduct the research for the whole period of three years, the selection of methods has been limited to introspective and retrospective ones -an interview and a questionnaire. During the qualitative phase, individual semistructured interviews on the topic of the first three years of teaching ESP at universities were carried out with 14 respondents -12 experienced teachers (having three and more years of practice in teaching ESP at universities) and 2 novice teachers (having less than three years of this practice). The obtained data were analysed by thematic coding and the results were used in the following quantitative phase where anonymous electronic questionnaires were sent to the whole population of Czech ESP university teachers and completed by 98 respondents -86 experienced teachers and 12 novice teachers. Subsequently, the quantitative data were processed statistically as well as descriptively.
Since the methodology and results of the first, qualitative research phase have been presented in another paper (Jašková, 2015) , the following text deals entirely with the second, quantitative phase of the whole research.
Methodology of the quantitative research phase
The quantitative research phase consisted of three parts -a pilot study, a preliminary research, and a main research (Gavora, 2012, p. 48-49) . The pilot study investigated whether the questionnaire was comprehensible by a personal contact with 3 respondents. During the preliminary research, the electronic questionnaire was sent to 20 respondents and completed by 15 of them. Finally, the questionnaire was sent to the whole population of electronically accessible Czech ESP university teachers (712 respondents) and completed by 83 of them. Therefore, altogether 98 completed questionnaires from the preliminary as well as main research have been obtained, which corresponds to the required number of respondents for questionnaire surveys (Gavora, 2000, p. 67; Kohoutek, 1998, p. 10) .
Questionnaire content and structure
Since it was necessary to meet the requirement of maximum 15-minute limit of completing electronic questionnaires (Gavora, 2000, p. 107) , only some data obtained in the previous qualitative research phase could be included in it. Therefore, twenty following sub-categories have been chosen from the categorial system consisting of five main categories: (a) the factographic information (eight sub-categories) -the period of the first three years of teaching ESP at universities, the length of the whole practice in teaching ESP at universities, the length of potential preceding practice in English teaching, the length of potential preceding practice in university teaching, the respondent's university qualifications, the respondent's educational qualifications, ESP specialization during the first three years, ESP level during the first three years; (b) the conceptions of purposes for teaching subject matter (three sub-categories) -the educational objectives within the area of ESP, the educational objectives outside the area of ESP, the pedagogical objectives; (c) the curricular knowledge (three sub-categories) -the syllabus for teaching ESP, the materials for teaching ESP, the professional content of ESP; (d) the knowledge of instructional strategies (three sub-categories) -the ways of motivating students, the organizational forms of teaching, the strategies to cope with the professional content; (e) the knowledge of students' understanding (three sub-categories) -students' effective approaches to learning, students' learning styles and strategies, students' acquired knowledge and skills.
On the basis of the above sub-categories, twenty questions have been formulated for the questionnaire. Four of the questions were open and sixteen questions were semi-closed (Pelikán, 2011, p. 107-108) . The open questions corresponded to the first four sub-categories of the factographic information where respondents entered a specific number of years. The remaining semi-closed questions offered various answers as well as the possibility of writing one's own answer. Moreover, next to each offered answer there were other items forming four columns in order to map the changes during the first three years: (a) yes, only at the beginning of the first three years; (b) yes, only at the end of the first three years; (c) yes, at the beginning as well as the end of the first three years; (d) no, neither at the beginning nor at the end of the first three years. For illustration, one question from the questionnaire can be found in Figure 2. 
Data analysis
The analysis of the obtained data has been conducted at three levels: (a) PCK-component-level -the statistical analysis within the individual PCK components where each component consists of three questions, (b) question-level -the statistical analysis within the individual questions from the questionnaire where each question consists of several answers, (c) answer-level -the descriptive analysis within the individual answers from the questionnaire. While the statistical analysis was focused on the differences between realized and unrealized changes during the first three years as well as on the changes between the beginning and the end of the period, the descriptive analysis was concentrated only on the latter. It is also to be noted that the data from 12 novice teachers were processed in isolation from 86 experienced teachers and used for validation.
During the analysis, the respondents were counted up in each of the four columns (see Chapter 3.1) at the level of answers, questions and PCK components. The pairs of sums were compared within the beginning and the end of the first three years (columns (a) x (b)) and the realized and unrealized changes during this period (columns (a+b) x (c+d)). Pearson's chi-squared test verified whether the obtained frequencies differed from the theoretical frequencies assuming there was no difference between the observed phenomena (Chráska, 2007, p. 71-72) . The results at the expected frequency of 50 % were compared with the critical value of test criterion (3.841) for the degree of freedom 1 and the level of significance 0.05. Chi-square results higher than the critical value were considered to be significant. The length of the whole practice in teaching ESP at universities. The length of the ESP university teachers' practice was 1-30 years (9.6 years on average) before completing the questionnaire, which indicates some respondents' interruption in teaching ESP (compared with the information in the previous paragraph).
The length of potential preceding practice in English teaching. Before teaching ESP at universities, the teachers had been teaching English language at various types of schools for 0-29 years (5.7 years on average).
The length of potential preceding practice in university teaching. Before teaching ESP at universities, the teachers had been teaching any other subjects at universities for 0-15 years (1.1 years on average).
The respondent's university qualifications. At the beginning of teaching ESP at universities, 92 % of respondents had had their academic degree in English (and 82 % also in another subject). During the first three years, additional 3 % of teachers completed their studies of English (and 4 % of another subject).
The respondent's educational qualifications. At the beginning of teaching ESP at universities, 89 % of respondents had had some pedagogical qualifications and additional 4 % of teachers acquired this competence during the first three years.
ESP specialization during the first three years. The respondents differed a lot in the professional content of ESP which was technical (40-35) 1 , business (39-35), social (30-31), natural (16-14) and medical (13). It is clear from the figures that during the first three years some teachers were teaching more than one specialization.
ESP level during the first three years. The level of ESP was A1 (14-11), A2 (32-23), B1 (63-57), B2 (60-62), C1 (27-30) and C2 (5) according to Common European Framework of Reference for Languages (2001) . Although B1 and B2 were the prevailing levels for the whole period, the above figures suggest a tendency of increasing ESP level during the first three years.
Results and discussion
In accordance with the objective of this paper, the following text presents only data obtained in the quantitative research phase. As mentioned above, the emphasis is placed on information provided by experienced teachers while data from novices are used for validation.
The statistical analysis aimed at realised and unrealized changes during the first three years shows the statistical significance of unrealised changes in all PCK components, which means that most experienced teachers did not perceive any changes during the period. Nevertheless, they might not have realised or remembered the changes in their retrospective view of the distant past. However, this argument would be in conflict with the data obtained from novice teachers who were in the period of the first three years and thus had everything in recent memory. This group of respondents has also proved the statistical significance of unrealised changes, even if their chi-square values are noticeably lower. In other words, the university teachers did not perceive any statistically significant changes in PCK from their retrospective view of the first three years of teaching ESP. Pearson's chi-squared test values concerning the differences between realised and unrealized changes are presented in Table 1 . 
Conceptions of purposes for teaching subject matter
It is evident from Table 2 that there is a statistically significant increase in the number of objectives at the end of the first three years within the PCK component relating to the conceptions of purposes for teaching subject matter. This statistical significance has also been proved at the level of all three questions concerning the educational objectives within the area of ESP, educational objectives outside the area of ESP and pedagogical objectives. To sum up, the university teachers perceived statistically significant changes in the objectives from their retrospective view of the first three years of teaching ESP, which could indicate their professional development. Specific differences between the beginning and the end of the period at the answer-level from the descriptive analysis are discussed in the following text.
Educational objectives within the area of ESP. The emphasis on grammar and vocabulary development was monitored at the beginning of the period while at the end there was a prevailing emphasis on writing, reading, speaking, and listening skill development. Therefore, there seems to be a transition from the primary focus on language means to the final focus on language skills. From the perspective of communicative competence, which is the main goal of foreign language teaching, the respondents transferred their attention from students' language competence towards their pragmatic competence (Bagaric & Djigunovič, 2007, p. 99-100) .
Educational objectives outside the area of ESP. The respondents emphasised learning autonomy and critical thinking development of students. As this emphasis was concentrated on the end of the first three years, it could be assumed that their professional development was gradual. During the period, the teachers apparently realized the importance of students' learning autonomy and critical thinking which are integral parts of tertiary education (Ramsden, 1992, p. 96-103; Vašutová, 2002, p. 58 ) while the former is also a characteristic feature of post-communicative approach in foreign language teaching (Dakowska, 2011, p. 82; Janíková, 2011, p. 58) .
Pedagogical objectives. During the first three years, the teachers were gradually stressing the development of students' moral attitudes, intercultural tolerance, responsible approach to study, and decent behaviour during lessons. Therefore, the respondents were progressively developing many teaching objectives, which is in accordance with literature referring to novices' professional development (Berliner, 1995, p. 47-48) .
Curricular knowledge
It is obvious from Table 2 that there are no statistically significant changes between the beginning and the end of the first three years in the area of PCK component aimed at curricular knowledge. No statistical significance has also been found at the level of questions concerning the syllabus for teaching ESP, the materials for teaching ESP, and the professional content of ESP. Therefore, the university teachers did not perceive any statistically significant changes in the knowledge of curriculum from their retrospective view of the first three years of teaching ESP. However, on the basis of the descriptive analysis some differences between the beginning and the end of the period have been noticed and are presented in the following text.
Syllabus for teaching ESP. At the beginning of the first three years, most respondents had prepared and established syllabi. At the end of the period, the teachers either took part in syllabi production or created their own syllabi, which suggests their professional development. Thus, they became curriculum authors in the onthodidactic transformation of content -they had to choose curricular contents from branch contents, in which they were not educated, and incorporate them into the curriculum (Janik, Manak, & Knecht, 2009, p. 39) .
Materials for teaching ESP. It has been noticed that the teachers initially used prepared and complete materials, while at the end they either took part in collective production of teaching materials or prepared their own ESP materials. Besides, the respondents used mainly Czech textbooks at the beginning while at the end of the first three years they emphasised textbooks from English publishers. Above all, during the period they also created an increasing number of supplementary materials, which might make their professional development evident.
Professional content of ESP. At the beginning, the respondents acquired their knowledge of ESP professional content primarily through discussions with other ESP teachers, while at the end they relied on professional publications, textbooks or internet materials, and on courses, lectures or seminars. Therefore, the teachers lacking specific ESP education seem to become gradually familiar with this professional content by means of the above devices, which could indicate their professional growth.
Knowledge of instructional strategies
As Table 2 shows, some statistically significant changes have been observed at the level of PCK component dealing with the knowledge of instructional strategies. However, within the question-level statistical analysis this significance has been remarked only in the area of the ways of motivating students, while no significance has been found in the sphere of the organizational forms of teaching and the strategies to cope with the professional content. To conclude, the university teachers perceived some statistically significant changes in the knowledge of instructional strategies from their retrospective view of the first three years of teaching ESP, which could indicate their professional development. Specific differences between the beginning and the end of the period from the descriptive analysis within the answer-level are introduced in the following text.
Ways of motivating students. It has been found out that at the end of the period the respondents emphasised primarily useful teaching connected with practice, thus following the latest trends in ESP teaching (Harding, 2007, p. 10-11) and adult education (Barták, 2008, p. 27-31) . Moreover, the teachers gradually preferred amusing teaching with interesting activities and considered students' active participation during their final assessment. This combination of intrinsic and extrinsic motivation is considered to be an effective way of encouraging students' active participation in learning processes (Cangelosi, 2014, p. 137) .
Organizational forms of teaching. In general, the respondents applied frontal teaching at the beginning and pair or group teaching at the end of their initial practice (Gavora, 2005, p. 117-121) . This trend is considered to be very effective, unlike the traditional teacher's main role in the classroom preventing students' development of activity, independence and creativity (Maňák, 1998, p. 106) . To sum up, the teachers were initially concentrated on their own survival, particularly on establishing their roles in the classroom management (Maynard & Furlong, 1995, p. 12-13) , then their professional confidence began to increase and they focused attention on students' learning processes (Richardson & Placier, 2001 , in Píšová et al., 2011 .
Strategies to cope with the professional content. At the beginning of their practice, the respondents did not solve problems concerning the professional content themselves. Instead, they referred students to experts in the field. Less often, they asked students for explanation or tried to solve the problem themselves. At the end of the period, the teachers asked students for dealing with the problem or let them teach the professional content. Therefore, it can be assumed that the ESP university teachers shifted their responsibility for the professional content towards their students. To conclude, the novices' teaching strategies developed progressively in connection with their experience acquisition (van Driel, Verloop, & de Vos, 1998, p. 681-682) .
Knowledge of students' understanding
It is clear from Table 2 that there is no statistical significance both at the PCK-component-level related to the knowledge of students' understanding and at the question-level concerning students' effective approaches to learning, students' learning styles and strategies, and students' acquired knowledge and skills. Therefore, the university teachers did not perceive any statistically significant changes in the knowledge of students' conceptions from their retrospective view of the first three years of teaching ESP. However, at the level of descriptive analysis some evident changes have been found and are presented in the following text.
Students' effective approaches to learning. At the beginning of the first three years, the respondents emphasised regular grammar and vocabulary exercises as the best way of learning ESP. From the perspective of foreign language acquisition, the focus on language means is rooted in behaviourism (Lightbown & Spada, 2006, p. 34 ) and the accent on repetition is based on cognitivism (Cook, 2001, p. 189) . At the end of the period, the teachers preferred practising of speaking, writing and reading skills. The focus on productive language skills can be associated with social interactionism (Mitchell & Myles, 2004, p. 195-196) , while the emphasis on receptive language skills has its roots in nativism (VanPatten & Williams, 2007, p. 30-32) . Moreover, the above mentioned shift from language means to language skills validates the previous findings within the category of purposes for teaching subject matter.
Students' learning styles and strategies. It has been found out that the teachers gradually focused their attention on students' learning styles and strategies by discussing this topic with them or by monitoring their responses during lessons. It is evident that the novices started to be interested in students' learning processes (Fuller, 1969, p. 210-213; Kagan, 1992, p. 156) and act in accordance with their learning styles (Steffy et al., 2000, p. 6-10) .
Students' acquired knowledge and skills. To find out and evaluate students' knowledge and skills, the respondents initially emphasised regular homework in accordance with the idea that adult people should be responsible for satisfying their own educational needs (Mužík, 2004, p. 26) . At the end of the period, they preferred oral seminar work (e.g. presentations), written seminar work (e.g. essays) and continuous oral examinations. Therefore, the teachers started to pay attention to students' independent creative activities reflecting the latest trends in tertiary education (Vašutová, 2002, p. 54) .
Conclusion
At Czech universities, ESP is usually taught by teachers whose university education has been focused on teaching EGP at secondary schools. Because of this non-specific undergraduate preparation, ESP university teachers can be short of basic kinds of knowledge forming their PCK, such as the knowledge of ESP, the knowledge of students' branch of study, and the knowledge of university didactics. For this reason, they may meet many difficulties during their initial practice. This idea has led to the attempt to investigate their situation during the first three years of working experience.
A mixed design has been used for the whole research examining ESP university teachers' subjectively perceived changes in PCK from a retrospective point of view. The first, qualitative phase consisted of semistructured interviews conducted with several ESP university teachers and analysed by thematic coding. This paper presents the second, quantitative phase during which the data were collected with the aid of electronic questionnaires sent to the whole population of Czech ESP university teachers and analyzed statistically as well as descriptively.
The quantitative results show that statistically significant changes between the beginning and the end of the period have been found in two PCK components -the conceptions of purposes for teaching subject matter and the knowledge of instructional strategies. The remaining two PCK components -the curricular knowledge and the knowledge of students' understanding -have not shown any statistically significant changes. However, in terms of descriptive analysis many changes have been noticed in all PCK components, which could indicate the teachers' professional growth during the first three years of their career.
